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論文内容要約 
In the past one hundred years, the Activated Sludge Process (ASP) has been developed into a mature process and have been 
worldwide applied for treating sewage wastewater. However, during the ASP treatment, there are some issues presented, for 
example: 
 a great deal of energy is needed for aeration requirement; 
 a large amount of greenhouse gas is discharged; 
 a big amount of waste sludge is produced. 
On the other hands, sewage is considered to be the most abundant type of wastewater and a valuable resource containing water, 
nutrients and energy which is worthy of recovery and reuse. If recovery and reuse could be achieved in technology, it would be 
possible to build more sustainable sewage treatment plant and even become net suppliers if energy positive can be achieved 
(Khiewwijit et al., 2015; Ozgun et al., 2013). While the anaerobic process does not have those disadvantages and has drawn 
considerable attention for its ability to convert chemically bound energy in the organic pollutants to useful energy namely 
biogas (Shizas and Bagley, 2004). So there were many attempts for combining the anaerobic process to treat the sewage 
wastewater in recent years. However, there are two points have become the main obstacles to applying anaerobic digestion 
directly into the sewage treatment. Firstly, anaerobic sludge shows a trend of slowly grow, especially under the condition of 
low organic strength feeding. Secondly, it is hard to separate activated sludge and the treated water in traditional anaerobic 
digestion process and that appears even in the situation of treating a very big amount of wastewater which is one of the 
characters of the sewage wastewater. Therefore, the anaerobic membrane bio-reactor (AnMBR) was brought up. AnMBR 
integrates the anaerobic digestion process and the membrane technology so that created a new process which could provide 
with both the advantages of anaerobic digestion as well as the high efficiency of sludge-water separation due to the filtration by 
membranes. Usually, organic matters are highly removed dependent on the anaerobic digestion ability due to the four key steps 
to be known as hydrolysis, acidogenesis, acetogenesis and methoanogenesis during the anaerobic digestion process. The four 
steps are carried out by distinct consortia of bacteria, namely fermentative bacteria, syntrophic acetogens, homoacetogens, 
hydrogenetrophic methanogens and aceticlastic methanogens (Batstone et al., 2002). And normally, in the AnMBRs, SS could 
be removed to a large extent due to the micro- filtration or ultra-filtration by membrane module while on the other sides, 
pollutants like TN, ammonia and TP are incapable of removal by the anaerobic fermentation process because of the 
mechanisms of anaerobic digestion. 
Up to now, AnMBR has been successfully applied in the treatment of industrial wastewater and there are plenty of studies 
related to AnMBR focused on high organic strength wastewater or industrial wastewater while still lacking of development for 
treating the municipal or domestic sewage wastewater. However, despite that, there are some studies which related to the low 
organic strength wastewater or sewage based on man-made synthetic wastewater or even real sewage wastewater in some case 
have be reported. Those studies have obtained some primary achievements of which are introduced in detail in next Chapter of 
this thesis. And this study is trying to develop the process of AnMBR treating the sewage wastewater based on a new-designed 
simple structure AnMBR system feeding with the raw real sewage wastewater. Thus, in order to promote the process of 
application for AnMBR to dealing with the sewage wastewater, the efforts of systematically application researches was 
implemented during this study based on the built mini-pilot AnMBR systems (figure 1) placed in a municipal sewage 
wastewater treatment plant (Sen-En WWTP). 
In this study, a series of studies was conducted on innovation of real sewage wastewater treatment by AnMBR. There are 6 
chapters in this thesis. 
Chapter 1 General introduction 
This chapter introduces the background of sewage wastewater treatment for innovation as well as the structure of this thesis. 
 
 Fig. 1 Reactors and equipment used in this research. 
 
Chapter 2 Literature review on sewage treatment and AnMBR 
This chapter introduces the development of process for sewage wastewater treatment and researches based on AnMBR 
treating the sewages or low strength wastewater by AnMBR. Moreover, the purpose of this study also be concluded. 
Chapter 3 Effect of membrane pore size on start-up and long-term operation performance 
In this chapter, two mini-pilot scale AnMBRs by different pore size membranes (one is 0.4μm pore size MF, the other one is 
0.05μm pore size UF) was installed in the wastewater treatment plant to evaluated more suitable membrane pore size for the 
sewage wastewater treatment by AnMBRs on the purpose of economical and reasonable operation as well as verify the 
feasibility for AnMBR start-up and treating the real sewage wastewater. 
Chapter 4 Effect of HRT on treatment performance at room temperature 
In this chapter, a mini-pilot AnMBR was operated in the wastewater treatment plant at room temperature (25°C) and 
continued to dealing with the real sewage at operated HRTs ranged from 12, 8, 6 to 4 hours. The performance of sewages 
treated by AnMBR in each HRT condition was investigated in aspects on pollutant removal performance, gas yield, sludge 
yield, COD balance as well as the filtration performance of the membranes. 
Chapter 5 Effect of temperature on treatment performance of MF-MBR 
The mini-pilot AnMBR was operated in the wastewater treatment plant at HRT condition of 6 hours and continued to dealing 
with the real sewage by operated temperatures from 25°C, 20°C then 15°C (HRT 6 to 24 hours) in this Chapter. Then the 
performance of sewages treated by AnMBR in each temperature condition and the different HRTs at low temperature 
condition was investigated in aspects on pollutant removal performance, gas yield, sludge yield, COD balance as well as the 
filtration performance of the membranes. 
Chapter 6 Conclusions and perspectives 
The main conclusions were summarized based on the experimental results. The perspectives for further investigation or 
utilization were also suggested. 
Furthermore, a chapter of appendix concluded abbreviation index used in this thesis and the supplement data/figure was also 
added as a part of this thesis. 
 
 
